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Abstract. The benefits of eHealth interventions for people with dementia and their
informal caregivers have been demonstrated in several studies. In times of contact
restrictions, digital solutions have become increasingly important, especially for
people with dementia and their mostly elderly caregiving relatives, which are at
increased risk of severe illness from COVID-19. As in many other health areas, there
is a lack of digital interventions in the dementia landscape that are successfully
implemented (i.e., put into practice), especially digital interventions that are
scientifically evaluated. Evaluated and proven effective digital interventions exist,
but these often do not find their way from research into practice and stay on low-
level implementation readiness. Within the project digiDEM Bayern, a digital
platform with digital services and interventions for people affected by dementia
(people with dementia, caregivers, volunteers and interested citizens) is established.
As one digital intervention for informal caregivers, the 'Angehdrigenampel'
(caregivers' traffic-light) was developed, which is able to assess the physical and
psychological burden of caregivers. This can help to counteract the health effects of
caregiving burden early on before it is too late. The development of the digital
intervention as a WordPress-plugin was kept generic so that it can easily be adapted
to other languages on further websites. The 'intervention as a plugin' approach
demonstrates an easy and flexible way of deploying eHealth interventions to other
service providers, especially from other countries. The implementation barriers for
other service providers are low enough for them to be able to easily integrate the
eHealth intervention on their website, enabling more caregivers to benefit from the
disseminated eHealth intervention.
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1. Introduction

COVID-19 has clearly demonstrated the importance of digitalization in all areas of
society. Moreover, digital deficiencies have become even more visible in the past months.
Particularly for people with dementia and their informal caregivers (usually family
members or close relatives who provide unpaid care), access to eHealth interventions is
becoming more important than ever [1], especially in view of the fact that the risk factors
in developing dementia [2] such as older age, cardiovascular disease, diabetes, chronic
respiratory disease, and hypertension are the same that also cause a severe or fatal
COVID-19 disease [3].

With 50 million people affected worldwide, dementia is one of the major challenges
the healthcare systems are facing. In Germany, 1.6 million people suffer from dementia,
about 240,000 of which are in Bavaria (a federal state in Germany) [4]. In 2019, the
research project 'Digital Dementia Registry Bavaria - digiDEM Bayern' was launched to
improve the situation of people with dementia and their caregiving relatives in Bavaria.
digiDEM Bayern is based on the results of the preceding project 'Bavarian Dementia
Registry — BayDem' [5-7]. The main objectives of digiDEM Bayern [8] are: First,
establishing a digital patient register for the acquisition of long-term data of people with
dementia and their caregivers. Second, providing a digital platform with digital
interventions and services for people with dementia and cognitive impairments as well
as for caregivers, volunteers and interested citizens.

The effectiveness of digital interventions for people with dementia and their family
caregivers has been demonstrated in several studies [9—11]. Unfortunately, these
interventions are often only available while the research study is funded or have other
restrictions such as a foreign language. As a result, these interventions are only accessible
to a limited group of people with dementia or caregivers. In 2019, Christie et al. showed
that only 2 of 12 interventions initially published in scientific journals are still available
to informal caregivers and freely accessible on dementia websites [12]. Among other
things, these limitations lead to the fact that the availability of digital interventions in
practice is assessed as relatively poor [13].

As one digital intervention, a so-called 'Angehoérigenampel' (caregivers' traffic light)
was developed for the digiDEM Bayern platform. With the help of the
'Angehorigenampel’, informal dementia caregivers can assess their caregiver burden on
health, namely on the physical and psychological (emotional) health. Particularly in the
early stages of dementia, care for people with dementia is mainly provided by family
members serving as informal caregivers [14]. Informal caregiving is associated with
poorer physical and mental health outcomes [15], for example, a greater risk of becoming
depressed or an increased mortality rate. For these reasons, the informal caregivers are
often referred to as the 'hidden secondary patients' [16], who need and deserve protection
and guidance [17]. Here, eHealth interventions can improve the situation for informal
caregivers, which in turn can also lead to potential benefits for care recipients, i.e., people
with dementia [18].

The objective of the study is to demonstrate a feasible method for the dissemination
of eHealth interventions using the newly developed intervention 'Angehorigenampel' as
an example. By lowering the barriers to a successful implementation, affected people
should be able to benefit regardless of research-project and language boundaries.
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2. Methods

The scientific basis of the newly developed eHealth intervention 'Angehérigenampel’ is
a questionnaire containing 10 questions to which answers can be given with 4 predefined
answer options. A total score is then calculated from the answers given, which can vary
between 0 and 30 points. This self-assessment provides a meaningful assessment of the
burden experienced by caregiving relatives in the home care situation and allows
classification into a low, moderate and high burden. Specific recommendations for
further steps are assigned to these levels of severity. The questionnaire — a short version
of the Burden Scale for Family Caregivers (BSFC) [19] - is available in more than 20
languages and has been used across the world for many years. The short version's
reliability and validity were evaluated in a scientific study, which measured the burden
experienced by 351 informal caregivers in home care [20]. The classification system
according to 'traffic light colors' is the second principle that is scientifically verified.
Pendergrass et al. reviewed the classification of how the degree of burden relates to the
risk of physical psychosomatic complaints [21]. Based on the preliminary scientific work,
a specification for the eHealth intervention with functional and non-functional
requirements was created by a multi-professional team of digiDEM Bayern.

An easy way to bring digital offerings to those affected is by using a website. From
a technical point of view, the basis of the digital platform in digiDEM Bayern is the
Content Management System (CMS) WordPress (version 5.6). WordPress supports
building a multimedia enriched platform by expanding its basic functions with additional
plugins. Plugins are a powerful way to add additional features and services to WordPress
using PHP-based scripts. In principle, there are almost no limits to what plugins can do
in WordPress [22]. Therefore, the digital intervention 'Angehérigenampel' was
developed as a WordPress plugin to be easily integrated into our digiDEM Bayern
platform. For this purpose, the scripting language PHP was used in compliance with the
WordPress PHP Coding Standards [23]. To allow an easy adaptation to local
requirements of other dementia service providers, we kept the plugin as generic as
possible. Previous to the publication of the intervention on the website, the technical
implementation and functionality of the developed plugin were tested by 5 project
members.

3. Results

Based on the above-mentioned scientific evidence of Grifel and Pendergrass, a
WordPress plugin was developed in PHP, which allows informal caregivers an
assessment of their caregiver burden by answering 10 questions of the short version of
the BSFC questionnaire. Depending on the result, the caregivers receive further
recommendations to strengthen their physical and mental health.

The developed plugin is available as a zip file and can be easily installed on any
WordPress website using the WordPress built-in plugin manager. To ensure an easy and
flexible integration of the plugin on any WordPress website page at any place, a
shortcode support has been added for the plugin. Shortcodes are commands enclosed by
square brackets, which are converted by WordPress into elements of a website. This
allows calling a PHP function by adding '[digiDEM_Angehoerigenampel]' in the
WordPress page editor. As illustrated in Figure 1, additional regular WordPress content



4 M. Reichold et al. / eHealth Interventions for Dementia

such as additional details about the intervention or the scientific evidence can be added
before and after the embedded plugin-area [24].

The following four functions were implemented in the plugin 'Angehérigenampel”:
First, having completed the assessment in the selected language, the caregiver receives a
rating of their burden and a corresponding visual indication symbolized by a traffic light
(low burden = green light, moderate burden = yellow light, high burden = red light) as
well as short advice. To monitor and evaluate the usage of the intervention, the results of
the assessment are anonymously stored in a separate table.

Regular WordPress page content:
Objective of intervention

Selbsteinschatzung: Wie beeinflusst die hausliche
Pflege mein Wohlbefinden?

@ Kiicken sie hier, um die Befragung auf Deutsch durchzufihren WordPress plugin

EE Click here to complete the survey in English. » \:.'HE'G"H?. rfiterventforj
‘Angehdérigenampel

@ Anketi Tiirkge yapmak igin buraya tiklayin.

WP HaMuTe 3AeCh, NTOGM JANOANMTE INKETY HA PYCCKOM RIbKE.

WissenschaRiche Eviden Regular WordPress page content:
= Information about scientifc
evidence

Figure 1. Integration of the plugin 'Angehdrigenampel' on the digiDEM Bayern website [24]

Second, the caregiver can download a document corresponding to the identified
burden for getting a more detailed assessment and recommended measures for reducing
the burden. The recommendations were developed in a panel of experts together with
family care advisors. They were then checked for comprehensibility by a group of
informal caregivers. Caregivers can take this document with them to their physician or
other consulting facilities to take further steps, if necessary. Technically, the document
is a structured PDF, generated from a structured HTML and CSS layout file, where
individual text areas are combined depending on the individual assessment result. The
text modules for the PDF can also be changed directly in WordPress via the plugin's
settings.

Third, an optional reminder function has been included after the assessment, which
automatically reminds the caregiver to repeat the assessment by email after 6 months. It
is recommended to perform the assessment regularly to see how the caregiver burden is
developing over time. The period of 6 months was chosen because the progression of
dementia caregivers' burden is relatively sluggish [25]. If the caregiver uses the reminder
function and enters their email, it will be encrypted (encryption standard: AES-256-
CBC) together with the date of the assessment in a separate table of the MySQL
WordPress database. By using a cron-job, it is checked daily in this table if 6 months
have passed since the assessment. If so, the table entry will be decrypted, and a reminder
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email is sent to the caregiver using the wp_mail function provided by WordPress and the
table entry is deleted.

Fourth, a feedback section has been included after the assessment to determine how
the caregivers accept the eHealth intervention. Here, the caregiver can answer five
questions anonymously and on a voluntary basis. Among other things, they can indicate
whether the self-assessment accurately reflects their perceived burden of caregiving and
whether they would recommend the assessment to other caregivers by means of the Net
Promoter Score [26]. The feedback data is stored in an internal MySQL table, and a CSV
file can be downloaded for evaluation purposes in the plugin settings. The feedback
option of the plugin can be enabled or disabled in the WordPress plugin settings as
needed.

To pay attention to the solution's flexibility during the development, the intervention
was published initially in four languages (German, English, Turkish, Russian). Due to
the multi-language approach, it was possible to immediately test and ensure that an
adjustment of the wording or language is possible without programming knowledge for
each function. As illustrated in Figure 2, an adaptation to other languages is easily
possible via the plugin settings. For this purpose, only the corresponding text modules
have to be translated and replaced. If one wants to provide the WordPress plugin to
another dementia service provider, the provider only has to upload the plugin to their
WordPress installation, activate it and embed it on their website. In the settings of the
plugin, they can select whether they want to activate the feedback function. They can
also specify which page the reminder email should link to and where the privacy page is,
which is referred to in the reminder function.

07 Media Settings

B Pages
Feedback ¥} Enable feedback
€ Featured Content

§ Serious Slider Form page

il Rate my Post he page with the form. Will be used for the link
¥ Comments

Privacy page Datenschutz v

» :‘ngehoevigeoamp

Translations for language "de_DE"
Fe

Settings Explanation Intermediate Sie haben ein erhdhtes Risiko fiir kérperliche Beschwerden.
PDF text burden de_DE

@ wpDiscuz

M MailPoet Recommendation Intermediate | Versuchen Sie sich mehr zu entlasten und mehr Erholur
burden de DE
Downloads anslation for type “recommendati

7

Figure 2. Settings of the WordPress plugin 'Angehérigenampel' of digiDEM Bayern

By deciding to develop the eHealth intervention as a plugin, the following
dissemination advantages could be achieved. The website can easily be extended with
additional content and functions without having to modify the core of the WordPress
system. It also makes it much easier to share the plugin and updates, because one does
not have to replace individual pieces of code, which can be very error-prone.



6 M. Reichold et al. / eHealth Interventions for Dementia
4. Discussion

The objective of this paper was to demonstrate a practical-based example of how an
eHealth intervention, which was developed in the context of a dementia research project,
can be made available to a broader target group in a simple way.

Talking about digitalization and age, stereotypes always arise about whether the
digital way is still the right way to go and whether there are still digital barriers. In
contrast to the young generation, older adults are said not to be ready to use the Internet
not only technically but also mentally. The latest research on internet use in relation to
age shows that older adults are becoming increasingly digital [27]. Corresponding
initiatives to overwhelm barriers and further increase eHealth literacy and digital
participation are being launched by the policy [28,29]. Particularly for informal
caregivers who cannot leave home due to caregiving responsibilities, internet-based
interventions provide a cost-effective and flexible way to access interventions from home.
Digitalization certainly cannot replace personal contact in every service situation.
However, in many cases, digitalization can overcome the limitations of non-digital
services such as time, distance and human resources.

Despite evidence of the effectiveness and efficacy of eHealth interventions in
numerous studies, there is still a mismatch between the availability of eHealth
interventions in research on the one hand and implementation in practice in dementia
settings [9]. Gitlin et al. have revealed that for less than 3% of proven interventions for
informal caregivers of people with dementia, the translation from research studies into
practice is successful [30]. Although studies demonstrate the effectiveness and benefits
of digital interventions, the interventions often remain at a low implementation readiness
level [31]. Even though there are already considerations on how to achieve sustainable
implementations, these are elaborated only on theoretical examples [32]. The need for
digital interventions in practice was reaffirmed in a survey from 2019 among service
providers in the dementia care landscape, which found a gap between digital and non-
digital dementia services and interventions [13].

Therefore, from the beginning of the development, the focus was on factors enabling
a sustainable implementation of the intervention and an adaptation to regional conditions
as flexible as possible. To minimize the barriers to implementation, it was ensured that
the solution did not demand any major technical requirements in terms of software and
hardware and that country-specific adaptations, such as the language, were possible
without any programming knowledge. The example of a WordPress plugin was used to
show the possibility of developing a generic plugin with a high level of implementation
readiness. Country-specific adaptations such as the texts' language can be easily realized
via the settings menu of WordPress.

WordPress has by far the largest market share among the top 10 content management
systems worldwide, with around 63.9%. The CMS in second place only had a market
share of 5.1% [33]. The use of WordPress plugins makes it possible to reuse content and
solutions easily. The widespread use of WordPress is reflected, for example, in the
number of page views of WordPress articles, which in November 2020 was about 25.96
billion [33]. Due to its high penetration, ease of use, low implementation costs, low
system requirements, a WordPress-based repository of scientifically wvalidated
interventions-plugins in the dementia environment could contribute to the digitalization
of other healthcare organizations with similar eHealth needs for their customers.
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As a limitation of the solution as WordPress plugin data privacy should be
considered and corresponding protective measures such as anonymization must be taken
into account during development. WordPress is the most frequently used CMS in the
world, which makes it a valuable target for security vulnerabilities and attacks. Although
there are security components and best practices provided by WordPress [34], we store
sensitive information only in encrypted or anonymized form in our WordPress
environment. A further limitation can be seen in the fact that no data can yet be provided
to prove dissemination. However, there are already initiated discussions with
Alzheimer's associations in two countries to implement the plugin outside of digiDEM
Bayern. Furthermore, there is a request from a palliative care service provider. Due to its
easy adaptability, the 'Angehorigenampel' will be made available in an adapted form for
informal caregivers of palliative care patients in the next step.

5. Conclusion

Digital interventions are a valuable resource to support people with dementia and their
informal caregivers. A CMS such as WordPress with its plugins offers a suitable solution
in which a sustainable eHealth intervention can be developed rapidly and both
disseminated and implemented quickly. The fact that from the beginning of the
development the focus was placed on disseminating the eHealth intervention to other
providers - together with the fact that it is a customizable WordPress plugin - a very
easily adjustable solution was created. This simplifies the installation of eHealth
interventions for all interested parties without being restricted by any borders, whether
research-project or geographical borders, because dementia does not respect such
borders.
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